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CHAPTER I 
INTRODUCTION 
By the time of the ancient Greeks, the relation of testing to the 
education of the young was well established and refined. The Spartans, 
devoted to physical culture, had a graduated series of tests through 
which every boy had to pass in demonstrating his mastery of the re-
quired skills of manhood. In Athens, a more intellectual kind of 
testing was refined by Socrates to extend and enrich the learning of 
his pupils. Socrates used a combination of teaching and testing that 
is popular in certain fields today (14). 
Through time, those who taught the young also tested them. Teach-
ing was intensely personal. The teacher generally worked with a single 
pupil, or with a small group of pupils. Under these conditions, test-
ing was a normal part of the give and take of teaching and seldom was 
regarded as a separate function. Schooling inevitably bec.ame more 
fonn.al as increasing numbers of young people sought an education. 
· Larger classes were a generally established practice at the time 
American Education was being organized. 
The special probl~s of teaching created by group instruction were 
recognized at least as early as the eighteenth century. Around 1800, 
Pestalozzi and Herbart saw that even though teachers instructed pupils 
in groups they had to understand them as ind.ividuals. 
Achievement test have a long history. The Spartan youth 
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demonstrated his fitness by running to the top of a mountain. The 
young Athenian scholar .succ.essfully engaged other .scholars. in disputa-
tion... And in the United Stat.es of .a generation ag.o, the eight-grader 
was requ;i.red to stand and spell words correctly. At this time the 
achievement test was designed to find out whether the student had 
learn.ed what he had been taught. The achievement test was aimed at 
demonstrating a small piece of learning such as the recall of a single 
fact. 
The design and purposes of achievement tests were further expanded 
by educators such as Jean Piaget (40). Piaget thought that the design 
of achievement test should parallel the goals of education. · He felt 
that the primary goal of education was to create men who are capable 
of doing new things, not simply repeating what other generations have 
done. A secondary goal was to form mi.nds which can be critical, can 
verify, and do not accept everything they are offered. According to 
Piaget, the achievement test should measure how well students have 
obtained these goals. He felt that the achievement test should cover 
more than simple recall. It should include a more complex learning 
such as the application of principles or how well does the student 
comprehend certain texts. 
If these can be considered primary goals of educat;i.on today, then 
an understanding of the facts studied is a paramount objective of 
activities classified as educational. A parallel objective would be 
developing measuring techniques to determine if a student has under-
stood the facts presented in the classroom. 
Along with the design of achievement tests, the early investiga-
tors were also concerned with control of testing conditions and 
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ab.solute objective scoring. This concern was has..ed on a. series of 
.. experiments. that $how.ad. ho:w unreliable, and often unfair, was the 
co.nstruction and .. g.rading of the traditional .essay and obJective · examina-
tion Chauncey (14). 
The technique generally used. for measuring what a student has 
learned is the teacher-made examination. The fact that teacher-made 
examinations are used makes their validity important, A test is valid 
. wh.en it measures what it is presumed to measure (21). 
Many teachers have heard students state that they knew the answer 
to a question but did not know what was wanted. · .. Bloom and Broder (9) 
found that a student often has the background and technical information 
necessary for the solution of a problem, but is unable to apply the 
knowledge to the problem. Non-succe$sful students, on examinations, 
seem unable to realize fully the implications of the· ideas of a problem. 
I:f;: a student has the necessary knowledge but is unable to solve a 
problem or answer a question, then the examination is not measuring 
theamount of transfer and may not be valid. 
The·ab0veaspects of achievement test development and their lack 
of.validity indicates that information is needed on methods to improve 
the validity of teacher-made examinations. The present study attempts 
to determine if a student's test performance can be improved by the 
use of non-informational cues. This study investigates the use of 
non-informational cues at three different cognitive levels which are 
knowledge, comprehension, and application. 
Hypotheses 
. The hyp.o.t.h.es.es. that.-guide this study stated in the. null form are 
as follows: 
. l.. Th.ere i.s no dif£er.enc.e (P = 0.05 level) in the means of 
the .correct. res.p.ons.es .to cued and uncued questions based 
.on. th.e. n:umber .of cor.r.ect responses to these knowledge 
it.ems on a biology examination. 
2. There is no difference (P = 0.05 level) in the means of 
the correct responses to cued and uncued questions based 
on the number of correct responses to these comprehension 
items on an English examination. 
3. There is no difference (P = 0.05 level) in the means of 
the correct responses to cued and uncued questions based 
on the number of correct responses to these application 
items on a mathematics examination. 
Significance of the Study 
The significance of this study is found in the following three 
areas that are of concern to many educators: 
1. The improvement of teacher-made examinations. If an 
instructor would incorporate the idea of using cues to 
better inform the student as to what type answer he is seek-
ing, he would in turn improv~ his method of testing. 
2. The improvement of students' test performance, which is of 
benefit to the instructor as well as the student. 
3. The addition of knowledge to the area of cues in general. 
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Limitations of the Study 
The results of this study are limited to the populations of stu-
dents at Oklahoma State University enrolled in BISC 1114, Biological 
Sciences I; MATH 1513, College Algebra; and ENGL 2543, English Litera-
ture. The biology students were enrolled during the spring semester of 
1972 and the English and mathematics students were enrolled during the 
fall semester of 1972, This study is also limited to the cognitive 
powers that are necessary to answering questions of knowledge, com-
prehension, or application as these questions are defined later in the 
study. 
Definitions 
The following terms have specific meaning in this study: 
Cue.--A cue is a hint or intimation. 
Non-informational Cue.--Any cue which does not directly give a 
student information about the correct answer to a problem. 
Bloom's Taxonomy.--Classification of levels of learning (Appendix 
A). 
Normal or Regular Instructor.--The biology, mathematics, or English 
teacher to whom the members of the population are assigned. 
Homoscedasticity.--Equal standard deviation or variance. 
Basic Assumptions 
This study assumes that the student will use the cues provided. 
It is assumed that no high correlation exists between knowledge, com-
prehension, and application. 
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The variances of factors which were not specifically investigated 
in this study were assumed to have been controlled by randomization. 
Homoscedasticity is assumed due to the identical subjects design 
used in this study. 
CHAPTER II 
REVIEW OF SELECTED LITERATURE 
Introduction 
Testing, as practiced in education, is conducted for a variety of 
purposes. These purposes may be generally ~rouped to include appraisal 
of achievement, apJ?raisal of curriculum effectiveness, and assessment 
of general educational progress (62). 
Those tests which measure achievement are of prime concern in this 
study. Tests which measure achievement are used as a major factor in 
student certification. 
Teacher~constructed tests are an important part of the sampling 
procedures of student behavior. In this sampling procedure the student 
is presented questions to which he may respond. The response, it is 
hoped, indicates the extent to which the student has learned the 
material presented by the teacher. 
Selected Literature Related to 
Achievement Tests 
Achievement tests, in a students view; represent sets of clues 
that are of value to him in determining the behavior that is expected 
of him in a course of study. The effect that results, because of the 
nature of achievement testing, is one of directing the students 
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learning activities and his goals. 
To emphasi.ze the abili.ty of an achievement test to direct le.arning 
John Stalnaker (55) states: 
Pupils .adapt their learning to meet the requirements of the 
test situati.on. This adaption is to be expected because the· 
tes.ts .are the most tangible clues and most potent single in-
fluence in determining the goals o.f the study. The typical 
pupil is anxious to do well in school work. Parents stress 
success in school, and the usual incentives to excel are pre,.. 
sent. Since success in school is measured in terms of marks 
and since marks are based in a: large part on the results of 
tests, the pupil soon learns that the test is a real hurdle. 
He therefore directs his learning in the paths which he be-
lieves will lead to high grades on the test, and if there are 
snort cuts, he will use them. 
By the time a student has completed high school he has had extert-
sive experience with achievement testing. He knows all too well the 
effect of achievement tests on his educational success. 
In discussing the relationship between educational success and 
testing programs Robert Ebel (18) states: 
Tests can be valuable tools for motivating and directing stu-
dent achievement if they are good tests and if the student and 
teacher know pf their general nature at the beginning of a 
course of instruction. 
Good achievement tests are aimed at measuring to what extent a 
student has obtained the objectives stated at the beginning of a course 
of study. These objectives must be stated in behavioral terms before 
they can be measured. They must also serve as a basis for the construe-
tion of examination questions. Baker (3) states: 
In order for objectives to have an impact on the performance 
of stud~nts, they must be adopted in more than a curriculum 
guide, teachers must make substantial ch~nges in the way they 
usually plan their instruction and tests. 
In order to aid in the construction of tests and to insure that 
these items measure the stated educational objectives, Bloom (8) 
developed the Taxonomy of Educational Objectives. 
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Taxonomy of Educational Objectives 
. tn Blo.om'.s .Taxonomy th.e approach to classifica.tion of tests is 
different than .most other classifications. Course objectives serve as 
a .pas.is of classification rather than test questions. Bloom classified 
ed.ucati.onal obj e.ctives into six .mfl,jor categories: knowledge, compre-
h.enaion, .ap.plication, .analysis, synthesis, and evaluation. Each 
cat.ego.ry is pres.urned to be a necessary part. of the category that follows 
it and thus a hierarchy is formed. 
A Sl,lbstantial amount of evidence for the workability of such a 
system of classification has been accumulated. Stanley and Balton (56) 
found that the Taxonomy could be used with reliability. Stoker and 
Kropp (57) used the Taxonomy to construct two multiple choice tests. 
A . . read;ing passage was presented first followed by nine questions in 
each of the categories of the Taxonomy. The questions were submitted 
to judges for separation into categories. The conclusion was: 
Thus it would appear that the Taxonomy serves as a basis for 
constructing items to measure the behavior described herein, 
judges can assign the items to the appropriate categories with 
some accuracy. Lack of complete agreement can be ascribed to 
at least the following two reasons, both of which have a com-
.man basis in that the item writer and the item judge have 
different notions about the competencies and the problem 
solving methods used by students for whom the items are in-
tended, First, the item writer might prepare an item for an 
upper level of the Taxonomy, and the rater believes the stu-
dent will know the answer to the item because of prior 
knowledge. Second, the item writer might prepare an item 
to evoke behaviors regarded as "Evaluation" for example but 
the student might answer the questions by systematically 
eliminating distractors; thus, the intended process differs 
from the obtained process. 
Schmitt, Montean, Winter, and Farr (46) developed seven unit tests 
for high school chemistry. They consolidated the categoties as follows: 
R~all: .. Any it.em. wh.ich .had heen taught in s~bs.ta~tially the 
· sam.e .fo.:cm .. ..a.s that in.whi.ch it ap.p.ear.ed in the test, .requiring 
mere. r.esurr.ecti.on of a __ par.ticular hit of information.. Re-
ph,ra.sing.,. inversion of s..entences, and similar form changes do 
not remove· any item from. the recall category. 
Compr.ehe:o.sion.: .Any item requiring the application of a prin-
c.ip1e .. under cir.cumstances different from those constitt,tting 
the teaching context of the.principle, but in such a form that 
thecorrect principle is implied in the question. 
Application: Similar to comprehension, but required princi-
ple is not implied in the question, so that the student must 
select the· appropriate· principle from his repretoire of learn-
ing principles as well as apply it correctly. Quantitative 
problem's were considered in this category. 
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The questions developed were judged and administered to students. 
Intercorrelation among test items for category combinations of recall, 
comprehension, and application were all between 0.87 and 0.80. They 
conclu.ded that "a common factor is influential in determining perfor-
mance on all three types of items". 
Herron (25) used the Taxonomy in comparing the Chemical Education 
Materials Study Course with the conventional high school chemistry 
course. · He fou.nd that the students performed differently at the same 
level on several sub-tests, indicating that theabilities tested were 
different. R.obert McFall (33) also found that evaluating theli.igher 
cognitive·pawers was difficult. McFall's study produced relatively 
high correlation between higher mental processes and recall. McFall 
(33) states: 
A much lower correlation was anticipated. Theoretically, the 
abiU.ty to handle items characteristic of Subtest B (higher 
mental processes) should not necessarily .be related to the 
facility with which specific knowledge can be recalled. 
It is obvious that many variables are.present when.dealing with 
achievement test questions. An investigator should be alert to these 
variables as.an attempt is made to explore the effect of any one 
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variable in, . a test situation. 
Problem Solving 
Although .. JHo.om.'s Taxo.nomy, if followed by the teacher, will 
definitely aid in the construction of the teacher-made examination. The 
difficulty is that to succeed in school, a student must be able to 
answer questions correctly on examinations. Non-successful students 
are frequently confused about the requirements of a problem. They may 
present an acceptable solution to a problem they have attacked, but 
this problem was not the one they were to solveo(9). 
Problem-solving research has been successful in finding out for 
what reasons students miss examination questions. For example, Restle 
(44) found that for some students time is a related factor. The pres-
sure of time or the lack of it inhibits the problem-solving process. 
The various problem-solving skills of seventh grade students was ex-
plored by Francis Dwyer (17). 
James S. Brunner (11) found that some students go beyond the infor-
mation given in the problem to solve the question correctly. And 
through many hours of research Ralph Goldner (20) and Karl Dunckner 
found that the individual differences in problem-solving were numerous. 
But still there must be difficulties that are common to all stu-
dents. Bloom and Broder (9) verified this in their research with 
college students. Their research found the following four major 
difficulties encountered by students in solving problems: (1) under-
standing the nature of the problem, (2) understanding the ideas con-
tained in the problem, (3) general approach to the solution of the 
problem, and (4) attitude toward thesolution of the problem. 
Some believe that students .Jnay become -1n0r.e successful in coping 
.with th.ese .d.iffic.ulties if .they are.-given .. new info:rmation about the 
p:r:o.hLem.~ Fox. example., .. W.i.chelgren (66) found. _that a s.tudent may re-
member the .appropriq.t.e concepts necessary to solve a problem but be 
unable to achieve the solution because the necessary stimuli for 
activation of his memory are not present in the problem. If new in-
formation or stimuli are added to the problem then the solution is 
achieved. 
Cues 
The adequate stimuli could be presented in the form of a cue. 
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Otto (38) found that all students profited from cues in learning a 
reading List. The cues used by Otto were verbal, but his study suggests 
that a student may solve the problem if presented the appropriate 
stimuli. Means and Loree (35) indicat~d that if a cue is presented to 
the student while or before he is solving a problem, he is more likely 
to find a correct solution than if no cue is presented. 
Numerous examples can be sited to show that the use of a cue as 
an appropriate stimuli has been successful •. For example, Baker (2) 
found cµes to be very effective in reinforcing teacher behavior. 
Cues have been used extensely in teaching reading skills. Held 
(24) and Allen (1) found cue systems to be beneficial in teaching the 
reading process. J. P, Williams (68) used cues in his research on 
visual word recognition. The concept identification of children was 
aided by the use of cues in the research conducted by Scholnick (48). 
Cues have also been used in speech therapy, such as, the research 
conducted by Rappaport and Bloodstein (42) in which they used random 
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.blackout cues in the. distribution of moments of stuttering. 
Ment.a.L r.e.ta:i::dation r.es.earch has also found a use for cues. For 
exampJ.e, .. .S.emm.el. and Sitko (50) .used phrasal cu.eip.g to s.ee their effect 
on. free recall of educ.able mentally retarded s_tudents. The phrasal 
cueing was very effective, 
It is e:vident from the previous examples that cues are beneficial 
in the te.s.ting situation. In fact, Erwin Segal (49) found that students 
performed better in other work after having responded to cues than 
students who did not respond to cues. However, only one cue must be 
presented at a time. If more than one cue is presented, the student is 
confused. (22), 
Overing (39) in a study of irrelevant cues, found that when cues 
were encountered in the testing situation which were not present in the 
training situation, the students' level of performance was lowered. 
McWittrock (34) also found that students' ability to use a cue to 
solve problems seemed to be related to the types of cues and problems 
which they have encountered in the past. Therefore, the cues must be 
familiar to the student before the administration of the test. 
Summary 
Th,e history of achievement testing is long and varied, It spans 
time from theancient Greeks to modern colleges. Although vast progress 
nas been made, in both construction and administration of achievement 
tests, there remains a deep void concerning the many factors affecting 
the students performance on these tests. The efforts of such men as 
Bloom, in classifying levels of learning, have aided educators in their 
task of constructing good achievement tests. Bloom, along with Brunner 
.and. Duncker., .hav.e . .ma.d.e.,._gr.eat .strides .in .thei.r .r.es.earch concerning 
pr.ohlem-soJving ... meth,.ods .• 
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Th:i;.ougho.ut. th.e .. his.tory of aclii..ev.ement tes.ts, men have strived to 
improve. both the .constpuc.tion of .. the test and .the students performance 
.on the.tes:.t .• One of the-paths traveled, in achieving this goal, was 
the use of cues. 
Cues have been used in virtually every aspect of the educational 
process. Their use spans from teaching preschool children the basic 
colors to investigations concerning the workings of human psychology. 
Although there has been a vast amount of research done in using cues 
in the educational process, little has been done concerning the use of 
cues to improve a student's test performance. 
It is the hope of this investigator that the use of ti.on... ·: 
tnforroational cues in this study will add to the knowledge in this area. 
CHAPTER .III 
METHOD AND DESIGN 
Design 
. .An identical subjects or counter-balanced design was used. This 
type of design is used when all of the members of the· sample receive 
the· same treatment Dayton (15). All of the members of the samples 
selected for this study were presented with both cued and uncued items 
on the same examination. The cues used represented the level of Bloom's 
Taxonomythe student had to perform to solve the problem. The letters 
K, G, and A represented knowledge, comprehension, and 1;application, 
respectively. These cues did not supply the student with direct infor-
.mation about the correct answer to the problem and therefore were 
non-informational cues. 
Implementation of the Study 
A sample of approximately 300 members was selected from biology, 
60 members from mathematics, and 35 from English. These students were 
enroUe.d at Oklahoma State University during the spring and fall 
semesters of 1972 •. The biology students were enrolled during the 
spring semester of 1972 and the English and mathematics students were 
·enrolled during the fall semester of 1972, The popula~ions received 
cuei:; and their meaning by their normal instructor approximately one 
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"week: hef.ore .the .administration of the .experimental .examina.tion. .The 
· s.tudent.s wer.e .gi.:v:Em a .s.h,ort test over .th.e cues, .. to insure that they 
und.er.s.t.oo.d ... tb.ei.r .... me.an;Lng ... and u.s.e. 
Th.e ins.t.ruments used in each section of this study were teacher-
.. made,.examinat:ions. It was assumed that the students would already be 
familiar with their instructor's type·and method of questioning be-
cause two examinations had been given to them by their instructor prior 
t,o the experimental examination. 
The experimental examinations were-presented to a panel of three 
judges •. These judges were teachers in colleges and were selected from 
the teaching field being studied. The examinations were presented to 
the judges to insure that they contained items which reached the 
necessary·level of Bloom's Taxonomy. After the·examinations were 
··approved by the panel of judges they were administered to a different 
section of biology, mathematics,. and English than the experimental 
sample in order to determine the level of difficulty of the items be-
fore the experimental administration to the sample. 
The level of difficulty is obtained by the following formula: 
difficulty= upper 27% - lower 27% total sample size 
The level of difficulty was obtained for each item of the experi-
mental examinations. Items of approximately equal difficulty were 
paired and one of the paired items were· cued. This. procedure was 
necessary in order to insure that items of great difficulty were not 
cued while items of little difficulty were left uncued. 
The basic procedure for cueing each experimental examination was 
the same for biology, mathematics, and English, only the number of 
17 
items varied. The instrument for biology consisted of 50 items. One-
h~lf of these item15 were cued. The cued items were arranged in two 
fo.rms. Form one consisted of 1-25 cued and 26-50 uncued. Form two 
consis.ted of 1,-25 tmcued and 26-50 cued. The members of the sample 
were randomly assigned into two groups, one received Form one and the 
second received Form two. This procedure should have controlled 
error due to the ordering of questions. 
The instrument was administered to the sample by the students' 
regular instructor. Hopefully, by using the regular instructor, the 
students did not know they were being studied. 
Statistical Techniques 
Parametric statistics were used to test the hypothesis of this 
study. The data generated by this study were in two forms. The cued 
and uncued items from the forms were combined. The combined items, 
both cued and uncued were divided into correct and incorrect responses. 
Calculations were performed to determine the mean, standard deviation, 
and correlation coefficient for each set of data. 
The correl~ted t-test was used to determine if there was a 
significant difference between the number of correct responses to cued 
and uncued items. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF THE DATA 
Homoscedasticity was assumed be.cause of the identical-subjects 
design used in the study, The students correct responses were summed 
for cued and uncued items. A mean, a standard deviation, a standard 
error of the mean, and a Pearson Product-Moment correlation was calcu-
lated for each set of data. 
The t-value obtained for comparing the means of the correct re-
spouses to cued and uncued questions (Table I) for the biology section 
was 0,74. The t-value at the previously set level of confidence 
should be equal to or greater than 1.96. It was concluded that there 
is no significant difference between the means of the correct responses 





t-TEST OF SIGNIFICANT DIFFERENCE IN SCORES 
FOR STUDENTS IN BIOLOGY 
r 
1859 1$68 3,76 3.57 0.22 0.21 o. 72 





The .fo.llo:w:in,g are .thought to he possible reasons for. the lack of 
s.igni..ficanc.e in the hyp.othesis for. bio.lo.gy.. (1.) .Wh.en working on the 
lowest le,vel o.f Blo.om' s Taxonomy, students can re.cognize the type of 
infonnat:Lon req.uired .without a cue. (2) Students ignored and did not 
use the cues. 
The t-value obtained for comparing the means of the correct re-
spouses to cued and uricued questions (Table II) for the English section 
was 2.08 with 34 degrees of freedom. l'he obtained t-value is above 
the previously set level of confidence value. It was concluded that 
there is a difference between the means for the English scores and 
hypothesis 2 is rejected. It was concluded that the students scores 







t-TEST OF SIGNIFICANT DIFFERENCE IN SCORES FOR 
STUDENTS IN ENGLISH 
r 
2.12 2.31 0.35 0.39 0.35 
Table t = 2.03 at 0.05 level 
t 
2.08 
The t-value obtained for comparing the means of the correct re-
spouses to cued and uncued questions (Table III) for the mathematics 
section was 5.65. Thus there is a significant difference between means 
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and .Hypothes.is 3 is r.ej.ected. This result indLcates that the cues used 
on the .. math.ema.tics examination improved the number of correct responses 
obtained by the students. 
TABLE III 
t-TEST OF SIGNIFICANT DIFFERENCE IN SCORES FOR 





6.3 2.43 1.85 
Table t = 2.00 at 0.05 level 
r 




SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
The purpose of this study was to attempt to determine if students 
answer examination questions incorrectly because they do not h1:1.ve suf-
ficient information or because they do not understand what is required 
to answer the questions correctly. 
A series of non-informational cues were used on examinations, that 
were administered to student samples, to determine what effect non-
informational cues would have on students' test performance. 
Students enrolled in biology, mathematics, and English were exposed 
to experimental tests. The biology test required a demonstration of 
•• 
knowledge of course content. The mathematics test required a demon-
st.ration of how well students comprehended course materials, while the 
English test required the student to apply previous and current learn-
ing to answer questions. 
A level of difficulty was obtained for each item to be used on 
the experimental examination. Items were paired according to their 
level of difficulty and one item of each pair was uncued. 
The design of the study was the same for all samples. The subjects 
of each section were randomly assigned into two groups. One group was 
given form one of the examination and the other group was given form 
21 
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t:w:o..... .Tb.e. .e:xp.e;i:-.:Lm.ent.al .exani,ina.t.ion ._wa.s. a. teacher..~ma4.e .exa,mina tion and 
.c.ons.isted . .0£ ap..px,oximately 50% .cued and 50% uncued items.~ The correct 
. r.es.p.op,s.es. to. cued .. a.n.d un.c.ued items fo.r each section weJ;e compared • 
..... W,it;:.h .. the. exc.eption of the.·.a.ddition of cues to .the examinations, the 
.bi,.o.logy., .math.em.a.tic.a, q.n.d .. EngJis.h class.es were conducted in the normal 
lectur.e-reci.tation-laboratory routine of college teaching. The null 
hypotheses were confirmed or rejected on the basis of a t-test. 
Conclusions 
Factor analysis of educational objectives suggests a hierarchy of 
cognitive powers. This hierarchy begins with cognitive powers basic to 
recall. Higher cognitive powers are involved in comprehension and 
application. The knowledge type questions in this study may be 
9orrelated with recall while comprehension and application type ques-
tions are higher in the hierarchy. 
Subject to the limitations of this study, the following were 
·drawn; 
1. There was no significant difference (p = • 05) between the 
means of correct responses to cued and uncued items for 
biology. 
2. There was a significant difference (p = .05) between the means 
of correct responses to cued and uncued items for English. 
3. There was a significant difference (p = .01) between the 
means of correct responses to cued and uncued items for 
mathematics. This result indicates that the cues were use-
ful to the student and improved their number of correct 
responses to questions. 
23 
Recommendations 
The following .are re.c.omm.endati.ons for further study based on the 
results of this study: 
1. Furth.er investigations using non,-informational cues to 
deter.mine if another type of cue was more effective. 
2. A study to determine what types of questions, based on Bloom's 
Taxonomy, students can recognize without the use of cues. 
3. Develop a more effective method of test construction. 
4. An in-depth study of factors effecting the method students 
use to answer questions. 
SELECTED BIBLIOGRAPHY 
(1) Allen, P. D, "Cue Systems Available During the Reading Process; 
a Psycholinguistic Viewpoint. 11 Elementary School Journal, 
Vol. 72 (February, 1972), 258~64. 
(2) Baker, E. L. "Reinforcers for Teachet' Behavior Reported in Cued 
and Uncued Situations." Journal .Qf Teacher Education, Vol. 
22 (Summer, 1971), 205-9. 
(3) Bakan, C. R. ''Use of a Modified Multiple Choice Item Under 
Various Conditions,!' Journal of Educational Research, 
Vol. 51 (1957), 223-28. 
(4) Barrett, G. V. and others. "Cue Conflict Related to Perceptual 
Style, 11 Journal of Applied 'Psychofogy, Vol. 54 (June, 1970), 
258-64. 
(5) Berch, D. B. "Stimulus Interaction and Problem Difficulty in 
Children's Discrimination Learning." Journal .Qi Experimental 
Psychology, Vol. 13 (1972), 115-27. 
(6) Berry, F. M. and Baumeister, A. A. "Cue Selection and Meaning= 
fulness in the Paired-Associates Learning of Retardates. 11 
American Journal of Mental Deficiency, Vol. 75 (1971), 
456~62. ' ' 
(7) Biemiller, A. "Development of the Use of Graphic and Contextual 
Information as Children Learn to Read." Reading Research 
Quarter],y, Vol. 6 (1970), 75~96. 
(8) ~loom, B. S. Taxonomy of Educational Objectives. New York: 
David McKay Company, Inc., Vol. 1, 19.56. 
(9) Bloom, B. s. and Broder, L. J. Problem-Solving Processes of 
Colleg~ Students. The University of Chicago Press, 1950. 
(10) Borg, Walter, R. Educational Research. New York: David McKay 
Company, Inc., 1963. 
(11) Brunner, J. s. "Going Beyong the Information Given." Contem-
eorary .Approaches to Cognit;i.,on, Cambridge: Harvard 
University ~ress, 1957. 
24 
(12) B\lrgoon, M. "Amo\lnt of Conflicting Information in a Group 
Discussion and Tolerance for Ambiguity as Predictors of 
Task Attractiveness." Speech Monitor, Vol. 38 (1971), 
121-4. 
25 
(13) Campione, J. C. and Brown, A. L. "Color Dominance in Preschool 
Children as a Function of Specific Cue Preferences." 
Child Development, Vol. 42 (1971), 1495-500. 
. I 
(14) Chauncey, Henry. Testing. - Its Place .!£Education Today. Chicago: 
Harper & R,ow, 1963, 1-80. 
(15) Dayton, c. Mitchell. The Desig-n of Educational Experiments. 
New York: McGraw-Hill, 1970. 
(16) Dorfman, P, W. and Goldstein, r. L. "Spatial and Temporal 
Information as Cues in a Time-Sharing Task •. " Journal of 
Applied Psychology, VoL 55 (1971), 554-8. 
(17) Dwyer, Francis M., Jr. "Exploratory Studies in the Effects on 
Problem-Solving Skills of Seventh Grade Children." Journal 
of Educational Psychology (December, 1969). 
(18) Ebel, Robert L. "The Relation of Teaching Programs to Educational 
Goals." The Sixty-Second Yearbook of ~ National Socie!Y_ 
for the Study of Education, Part II. Chicago: The Univer-
sity of Chicago Press, 1964. 
(19) Fri th, U. and Hermelin B. "Role of Visual and Motor Cues for 
Normal, Subnormal and Autistic Children." Journal of Child 
Psychology, Vol. 10 (1969), 153-63. 
(20) Goldner, Ralph H. Individual Differences in Problem-Solving 
• Behavior. Univ~rsity of Chicago Press, Ph,D., 1952. 
(21) Guilford, J. P. 
Education. 
Fundamental Statistics in Psychology and 
McGraw-Hill, 1965. 
(22) Haaf, R. A, "Cue and Incentive Motivational Properties of 
Reinforcers in Children's Discrimination Learning." Journal 
of Experimental Child Psychology, Vol. 11 (1971), 1-10. 
(23) Hartley, R. N. "Effects of Lis-t Types and Cues on the Learning 
of Word Lists." Reading Research Quarter.ly, Vol. 6 (1970), 
97-121. 
(24) Held, J. R. "Teaching Punctuation in the Ninth Grade by Means 
of Intonation Cues." Research Teacher of English, Vol. 3 
(1969), 196-208. 
(25) Herron, J. Dudley. "Evaluation and the New Curriculum." Journal 
of Research in Science Teaching, Vol. 4 (1966), 159-70. 
(26) Johnson, P. J. and others. 11Fac.tors Influencing Children's 
Concept Identification Performance Wi.th Non-.:Preferred 
Relevant Attributes." Journal of Experimental Child 
Psychology, Vol. 11 (1971), 430-41. 
26 
(27) Kendler, H. H. and others. "Verbal-Labeling and Cue-Training in 
R.eversal,..Shift Behavior," Journal of Experimental .Child 
Psychology, Vol. 13 (1972), 195-209, 
(28) Kingsley, H. L. and Gary, R, The Nature and Conditions of 
Learning. Prentice Hall: Englewood Cliffs, N, J,, 1957, 
(29) Lee, S. S. "Effects of Viwually Represented Cues on Learning of 
Linear Function Rules." Journal of Experimental Child 
Psychology, Vol. 12 (1971), 129-45. 
(30) Lipton, A. "Miscalling While Reading Aloud: A Point of View." 
Reading Teacher, Vol. 25 (1972), 759-62, 
(31) Loree, M. Ray and Sekyra, Francis. "Taped Instructional Effects 
on Problem-Solving Skills of Seventh Grade Children." 
Journal of Educational Research, Vol. 64, 86-93. 
(32) Marshall, W. A. 
Children." 
"Contexual Constraint on Deaf and Hearing 
American Ann. Deaf, Vol. 115 (1970), 682-9. 
(33) McFall, R. W. "Development and Validation of an.Achievement 
Test for Measuring Higher Level Cognitive :Processes in 
General Science." Journal of Experimental Education, Vol. 
33 (1964)D 103-06. 
(34) McWitt:rock, Keisler, and Stern. "Verbal Stimuli and Cue Learn-
ing." Journal of Experimental Pf!,Ychology, Vol. 55 (1964), 
195-200. ' 
(35) Means, G, H. and Loree, M. Ray. "The Influence on Problem-
Solving Ability of Following an Efficient Model." Journal 
.2f Educational Research, Vol. 62 (1968L 135-141. 
(36) Millar:. S. "Visual and Haptic Cue Utilization by Preschool 
Children: The Recognition of Visual and Haptic Stimuli 
Presented Separately and Together." Journal of Ex_perimental 
phild ~sychology, Vol. 12 (1971), 88-94. 
(37) Moffitt, A. R. "Consonant Cue Perception by Twenty to Twenty-
Four-Week=Old Infants." Child Devl!l!:.opment, Vol. 42, 
(Sept., 1971), 717=31, 
(38) Ottoll Wayne. Investigations of the Role of Selected Cues i.n 
Children's Paired-Associate Learning. Dept. of Health 9 
Educationa and Welfare, May~ 1968. 
27 
(39) Overing, L. R. and Travers. "Variations in the Amount of Irrele-
vent Cues in Training and Test Conditions and Effect Upon 
Transfer. 11 Journal .of Educational Psychology.9 Vol. 58 
(1967), 62-68. 
(40) Piaget, Jean. "Developing and Learning." .Journal of Research 
in Sci.en~ Teaching, Vol. 2 (1964), 176-185. 
(41) Pi.shkin, V, "Concept Identification with Mnemonic Cues as a 
Function of Children's Sex and Age." Journal gf Educational 
Psychology, Vol. 63 (1972), 93-98. 
(42) Rappaport, B. and Bloodstein O. "Role of Random Blackout Cues 
in the Distribution of Moments of Stuttering." Journal of 
Speech, and Hearing Research, Vol. 14 (1971) 9 874-9. 
(43) Reese, H. W. "Acquired Distinctiveness and Equivalence of Cues 
in Young Children. 11 Journal of Experimental Chil.£ 
Psychology, Vol. 13 (1972), 171-83. 
(44) Restle, F. "Statistical Methods for a Theory of Cue Learning." 
Psychometrika, Vol. 26 (1961), 291=301. 
(45) Restle, F. "The Selection Stratagies in Cue Learning." 
Psychological Review,'- Vol. 69 ( 1962), 329~343. 
(46) Schmitt, J. A. and others. "Cooperative Development of Locally 
Oriented Achievement Tests in Chemistry." JoJ;!!Eal of 
Research in Science Teachi.12:£, Vol. 4 (1966), 85~91. 
(47) Scholnick, E. K. "Generality of Perceptual Biases in Inference 
and Concept Usuage." Child Development 9 Vol. 42 (1971):. 
1937-49. 
(4.8) Scholnick, E. K. "Use of Labei.s and Cues in Children's Concept 
Identification." Child Development 9 Vol. 4.2 ( 1971) 9 1849-
58. 
(49) Segal, Erwi.n. "Demonstration of Acquired Distinctiveness of 
Cues Using a Paired~Associate Learning Task. 11 J·ournal. of 
Experimental Psychology_, VoL 67 (1964)" 587°0 90. 
(50) Semmel, M, T. and Sitko, M. C. "Effect of Phrasal Cueing on 
Free Recall of EMR and Non~Retarded Chi.ldren. 11 American 
Educational Research Journal, Vol, 9 (1972), 217-29. 
(51) Shapiro~ L. and others, "Mature Reader as an Educat.ed Guesser." 
Elementar;~ English, VoL 49 (1972), 418=2L 
(52) Sidowski, Joseph B. J?rompti.ll& and Cues in ,Verbal ~arnin,g,. 
Dept. of Health, Education and Welfare, 1968. 
(53) Siegel, Sidney. 
Sciences. 
Non-Parametric Statistics for the Behavioral 
McGraw~Hill 9 Inc., 1956. 
28 
(54) Simon, J. R. and Craft, J. L. "Communicating Directional 
Information with an Auditory Display: Information Process-
ing." Journal of Applied Psychology, Vol. 55 (1.971), 241.-3. 
(55) Stalnaker, John M. "The Essay Type of Examination." Educational 
Measurement, Ed. E. R. Lindquist. Washington, D. C.: 
American Council on Education, Chapter 2, 1951. 
(56) Stanley, J. C., and D. Bolton. Book review of Taxonomy of 
Educational Objectives, The Classification Q.f Educational 
Goals, H;andbook I; Cognitive Domain By B. S. Bloom. 
Educational and Psychological Measurement. Vol. 17 (1957), 
631-34. 
(57) Stoker, H. W. and R. P. Dropp. "Measurement of Cognitive Pro-
cesses. 11 Journal of Education Measurement 9 Vol. 1 (1964), 
39-42. 
(58) Sturges, P. T. "Information Delay and Retention: Effect of 
Information in Feedback and Tests." Journal of Educational 
Psychology~ Vol. 63 (1972), 32-43. 
(59) Sturges, P. T. "Effect of Instructions and Form of Informative 
Feedback on Retention of Meaningful Material." Journal of 
Educational Psychology, Vol. 63 (1972), 99-102. 
(60) Timko, H. G. "Configuration as a Cue in the Word Recognition 
of Beginning Readers." Journal of Experimental Education 9 
Vol. 39 (1970), 68-9. 
(61) Trabasso, T. R. "Additivity of Cues in Discrimination Learning 
of Letter Patterns." Journal of Experimental Psychology, 
Vol. 60 (1960), 83-88. 
(62) Tyler, Ralph W. "The Objectives and Plans for a National 
Assessment of Educational Progress." Journal of Educational 
Measurement, Vol. 3 (1966), 1-3. 
(63) Van Palen, Deobold B. Understanding Educational Research. 
McGraw-HUl Book Company, Inc~, 1962. 
(64) Veldman, Donald J. Writing!. Thesis£!'.. Dissertation Proposal 
in the Behavioral Sciences. American Continental PUblishing 
Company, 19 71. 
(65) Webster, R. L. "Changes in Reliance on Auditory Feedback Cues 
as a Function of Oral Practice." Journal£!. Speech and 
Hearing ResearchL Vol, 14 (1971), 307~11. 
29 
(66) Wichelgren, Wayne A. "Analytic-Deductive Methods in Concept 
Attainment." British Journal of Psychology, VoL 55, ( 1964) ~ 
143 .... 154. 
(67) Wilcox, B. L. and Teghtsoonian M. "Control of Relative Size by 
Pictorial Depth Cues in Children and Adults." Journal of 
Experimental Child Psychology, Vol. 11 (1971)~ 413-29. 
(68) WUliams, J. P. and others. "Cues Used in Visual Word Recogni-






The Taxonomy and Illustrative Materials 
1. 00 Kno.wledge 62 
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Introduction to Literature 
E~amination on the Short Story 
Part I: 60 pts. (one point for identif\ca tion) 
.Choose l5 of the following. Identify the story in which the item or 
idea is f'ound and briefly, in a few sentences, state why it is impor-
tant, how it functions in terms of the stO'ity. 
KC l, Sequid Vl,lestro jefe (follow your leader) 
2. The acythe 
3. eyes were like blue stones 
KC 4. switchblade 
KC ~. freak show 
• 
KC 6 •. the. grotesque~ 
:7. Mr •. Petrie 
8, Red SaI)lIIl.y 
KC 9. aachelor's Delight 
KC 10, Cudgel 
11. grey sleeping suit 
12. a splendid screen emroidered 
13. thin red whiskers 
14, the fly 
15. the rocking horse 
16. a bazaar 
17. a central apple tree and a few straggling bushes 
18. man with the red and black painted .face 
Essay: Choose two. In your essay use, if possible, those 
literary devices and terms you have learned to support 
your answer. 40 pts, 
1. In your opinion which story makes the most use of irony? 
CA 2. Who is the protagonist of "A Good Man Is Hard to Find?" 
Be sure to support your answer. 
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CA 3. What are the similarities between "The Egg" and "The Petrified 
Man?" 
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Math 1513 ' TEST II 
I. 
1. l'he x2 is -----------
A 2, The distance between (-17) and (59) is 
3. The distance between (-5,2) and (3,7) is----------
A 4. Solve the following for all· values of x. 
z) J4-xl= 7 b) Jxf= 5 c) I xJ = -3 
x = x = x = 
5. Solve for all values of x. 
11-xl> 15 
6. A circle has center (-7.,5) and radius 6. The equation of the 
circle is-------------
A 7. The equation of a circle is (x+6) 2 + y2 = 144 
The center is and the radius is ----
II. Specify relation, function or both. 
A a) [(1,2), (6,2), (3,2)J 
b) f(x) = x 2 
A c) a .... 1 





µ = x 
2. 2 g(x) f(x) = 2x + 3~ + 4 = 7x - 1 
A a) f(g(x)) = 
b) g(f (x)) = 
37 
UL 
l. Solve for x. 
A. a) 
2 
7x + 10 2 + 5x 6 x - = x - x = 
b) 3x-6 2x-5 x-4 x = 
~ ---+~ 
5 10 2 
2. Solve these quadratics for x. 
A a) 4x 2 + 5x 6 0 - = x = 
b) lOx 2 9:x + 2 0 - = x = 
3. · Solve for all values of x. 
A a) 3x + 2x - 10 
b) .!£ + 5 7 -3 
A 4. The quadratic equation -with integral coefficients having the 
following numbers -6,4 is 
~-----,-----------..,-
5~ tn = t 1 ~ (n-1) d(use these to work the problem). 
sn = n(t 1 - tn) 
2 
A man is hired with a beginning salary of $5000 a year. How-
ever, every year he will receive $300 raise. How much will his 
salary be in 10 years? How much will his entire earnings be in 
10 years? 
38 





DIRBCIIONS: 1. Use pencils provided. 
2. Use the front side of the card. 
3. Wr,ite all information on the card. 
4. Fi11 in the correct bubbles for the identification of 
student and .test. 
5. Mark answers heavily; and completely fill bubble. 
6. To make corrections erase completely. 
MA,TCIUNG: 
(a) producers (b) primary consumer (c) decomposer 
(d) secondary consumer (e) abiotic factors. 
K 1. The green plants make up this component of the ecosystem. 
K 2. The herbivores make up this component of the ecosystem. 
3. Wolves would be placed in this compartment of the ecosystem. 
4. This group of organisms are usually fewer in number than the 
other components of the ecosystem. 
5. This group of organisms ends most food chains. 
K 6. The amount of rainfall affects the growth rate of some plants. 
What is the rain? 
MATCHING: 
(a) action (b) coaction (c) reaction. 
7. Plants remove water and nutrients from the soil. 
8. Deer browsing on shrubs in a meadow in an example of a (an) __ • 
9. Barnacles are not found where the ocean surf is at its peak. 
The effect of the surf on the barnacles habitat is an example 
of 
10. A Hawk preying on a rabbit is an example of a (an)~~~ 
MUL'rIPLE CBOICE: 
11. In which of the following areas would you expect to find fewest 
types of organisms (a) a meadow (b) a forest (c) a lake 




12... -If ... a.n. o.rganism. has. .. a-w:Lde i.:ange of tolerance for teinP.erature 
i.t~ .. ran..g.e of wler.ance for mois,ture is (.a) usually wide (b) is 
usu.ally narrow (c) .. may be :wide or. narrow regardless of the 






Algae & aquatic plants 
· .13. What trophic level is missing from this pyramid? (a) producers 
(b) primary consume:ts (c) decomJ,lOSers (d) secondary consumer. 
A 14. The difference in calories between the algae and single cell 
animals (a) 20;000 (b) 45,000 (c) 10,000,000 (d) 45,000,000, 
15. These members are most likely herbivores? (a) bass (b) man 
(c) ~ingle-celled animal (d) minnows. 
16. The difference in calories between man and single cell animals 
is (a) 500,000 (b) 100,000,000 (c) 4,999,500 (d) 9,499~500. 
17. How much more energy could man receive if he fed on algae than 















0 5 10 15 20 25 30 35 40 
Temperature c0 
18. l'he temperature range of 15°C to 30°C is referred to as the 
(a) range of tolerance (b) ma;dmum limit of tolerance (c) 
preferendum (d) minimum limit of tolerance. 
- 19. Which of the following temperature ran§es would be considered 
the ran§e of tolerance (a) 15C0 to 3QC (b) sc0 to 35C0 




20 .•.. ,What temp.eratu:r:e.would .. exceed .the .maximum limits of tolerance 
(a) 2°c (b).409C (c) 20°c (d) 4°c. 
21. The first f.orms. of life, blue .green Algae, and bacteria 
cha:r:ac.teriz.e this time period (a) Cenozoic (b) Mesozoic 
(c) Paleozoic (d) Pre-cambrian. 
22. The net pro.duc.tion of a young alfalfa field is greater than 
that of a ro.ature alfalfa field. This. is due to (a) greater 
respiration in the young field (b) lower respiration in the 
young field (c) both of the above (d) none of the above. 
· 23, Which of the following is usually not a limiting factor in 
terrestrial environments (a) water (b) temperature (c) oxygen 
(d) light 0 
24. ·Why do authorities feel that adaptation to the forest environ-
ment was important to the evolution of the modern human ty;pe? 
(a) the forest provided a habitat that kept the forerunners 
of man from interbreeding with other terrestrial forms (b) 
adaptation to the forest increased the size of the forerunners 
of man (c) the forest allowed for adaptations that were bene-
ficj.al to man's existance on the ground such as stereoscopic 
vision, opposable thumb, coordination of eyes and limbs, (d) 
none of the abbve. 
25. The major loss in the phosphorous cycle is (a) shallow sediments 
(b) phosphate rock (c) deep sediment (d) none of.the above. 
K 26. Which of the following is a taxonomic group with the most 
general characterfistics (a) species (b) genus (c) family (d) 
order (e) phylum.' 
K 27. ·Which of the following is not an accurate statement regarding 
the general nature of the fose;il record {a) there were many 
groups that became extinct (b) evolution procedes from complex 
to simple (c) none of the past forms are exactly like today's 
(d) the most primitive are found in the oldest rocks. 
A 28. If the half life of a radioactive substance is 5000 years, how 
many years would it take for 3/4 of a stated amount of that 
sube;tance to disintegrate? (a) 5000 years (b) 2500 years 
(c) 10,000 years (d) 20,000 years. 
K 29. The common ancestor of man is.believed to have been a (an) 
(a) arboreal primate (b) ~quatic primate (c) carnivore 




K . 3.0... .Wh,J.ch oLthe .. fo.ll.o.wi.ng .. is .the ass.l.lJ]led sequence in the evolution 
..... o.f .. the .. .ho.r.s.e. (a.) .3 ... ..to.ed hr.o:w.s.er,. 2-.to.ed ..g.r.az.er, 1-toed gr4'Z er 
(b) 3~.toed hrows.er, 3.,,_toed .grazer, 1- toed .gr.azer (c) 3-toed 
grazer, 3-toed browser, 1-toed g.razer (d) none of the above • 
. K 31.. The Cenozoic was the age of (a) mammals (b) fishes (c) bacteria 
(d) reptiles. 
K 32. ·Which of the following is n.ot cons:i,dered to be· a reason for 
mammal radiation? (a) competition with fish declined (b) a 
coo.ling of the climate (c) the radiation of flowering plants 
(angiosperms) occurred at the same time (d) mammals could out 
compete the reptiles. 
K 33. Ht,Unans and prehumans are distinguished from one another on the 
basis of (a) the making of tools and the use of these tools 
(b) brain size (c) hair on the body (d) stereoscopic vision. 
K 34. A. s}"stem which receives energy from an dutside source is said 
to be a (an) (a) adaptive system (b) closed system (c) open 
system (d) ·self-regulatory system. 
K 35. The functional status of an organism is known as its (a) habitat 
(b) trophic level (c) niche (d) preferendum. 
C 36 •. When we speak of self regutlatory systems we mean that (a) they 
can adapt to different con~itions (b) they have negative 
feedback which maintains homeostasis (c) they regulate nutri-
ent cycling and energy flow (d) both a and b (e) both b and c. 
K 37. Grass-deer-wolves is an example of a (a) detritus food chain 
(b) parasitic food chain (c) grazing food chain (d) none of 
the above. 
K 38. The affect that a living organism has on the non-living in the 
environment is c;:alLed a (an) (a) action (b) reaction (c) co• 
action (d) reverse action. 
K 39. The reason for there being fewer consumers higher in the food 
chain is (a) because they can't stand the altitude (b) be-
cause of the second law of thermodynamics (c) the first law 
of thermodynamics (d) none of the above. 
K 40. Green plants, soil, deer, and fungi are examples of (a) the 
function of the ecosystem (b) nutrient cycling (c) energy 
flow (d) the structure of the ecosystem. 
K 41. . The action of nitrogen fixing bacteria and denitrifying 
bacteria is a good example of (a) positive feedback (b) negative 




K 42.. .A .natq1-aL-uni.t in which the biotic and abiotic components 
-- int.e.ract. t.o pro.duce .an .. exchang.e of.materials is called (a) 
negative feedback (b) homeostasis (c) ecosystem (d) nutrient 
cycling ..• 
K 43 •.. The r.egulat.ion of body temperature in an organism is an example 
of (a) action (b) coaction (c) homeostasis (d) reaction. 
K 44._ ·Which of the following habitats would exhibit the least amount 
of temperature variation. .. (a) 6" above the soil (b) at the 
surface of the soil (c) 6" below the soil (d) a shallow pond. 
45. The movement of organic materials through the components of 
the ecosystem is known as (a) a coation (b) energy flow 
(c) nutrient cycling (d). a food chain. 
46. The biomass or amount of biotic material present in an eco-
system at a given time is the (a) primary production (b) stand-
ing crop (c) net production (d) respiration. 
47. Which of the following would be most susceptable to limiting 
environmental conditions (a) a cow (b) a frog embryo (c) an 
adult frog (d) a calf. 
48. Any mechanism that assists in maintaining the steady state of 
an ecosystem is known as (a) positive feedback (b) negative 
feedback (c) energy flow (d) trophic feedback. 
49. The reservoir in the carbon cycle is (a) coal and oil (b) 
volcanoes (c) atmospheric co2 (d) co2 of photosynthesis. 
K 50. Oxygen is more likely to be a limiting condition in which of 
. the following habitats (a) a pond (b) a stream (c) a wheat 
field (d) a forest. 
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DIRECT.IONS: L Use pencils provided. 
2. Use the front side of the card. 
3. Write all information on the card. 
4. Fill in the correct bubbles for the identification 
of stud.ent and test. 
5. Mark answers heavily; and completely fill bubble. 
6. To make corrections erase completely. 
MULTIPLE CHOICE: 
K 1. Which of the following is a taxonomic group with the most 
general characteristics (a) species (b) genus (c) family 
(d) order (e) phylum. 
K 2. Which of the foll~wing is not an accurate statement regarding 
the general nature of the fossil record .(a) there were many 
groups that became extinct (b) evolution procedes from complex 
to simple (c) none of the past forms are exactly like today 1 s 
(d) the most primitive are found in the oldest rocks. 
A 3. If the half life of a radioactive substance is 5000 years, 
how many years would it take for 3/4 of a stated amount of 
that substance to disintegrate? (a) 5000 years (b) 2500 years 
(c) 10,000 years (d) 20,000 years. 
K 4. The common ancestor of man is believed to have been a (an) 
(a) arboreal primate (b) aquatic primate (c) carnivore (d) 
herbivore (e) none of the above. 
K 5. Which of the following is the assumed sequence in the evolution 
of the horse (a) 3-toed browser, 2-toed grazer, 1-toed grazer 
(b) 3-toed browser, 3-toed grazer, 1-toed grazer (c) 3-toed 
grazer, 3-toed browser, 1-toed grazer (d) none of the above. 
K 6, The Cenozoic was the age of (a) mammals (b) fishes (c) bacteria 
(d) reptiles. 
K 7. Which of the following is not considered to be a reason for 
mammal radiation? (a) ~mpetition with fish declined (b) a 
cooling of the climate (c) the radiation of flowering plants 
(angiosperms) occurred at the same time (d) mammals could not 
compete the reptiles. 
K 8. Humans and prehumans are distinguished from one another on the 
basis of (a) the making of tools and the use of these tools 




K 9,~·· .A .. s..ys.t.e.J.lL~ .. ,:r:ecei.:v.es .. energy from .an outside source is said 
to he .. a (an) (a) adaptive sy,st.em (b) closed system (c) open 
sfystem (d) self-regulatory system. 
k 10,,. Th.e functional. status oLan organism is known as its (a) habitat 
(b) trophic level (c) niche (d) preferendum. 
C ll. When we speak of self regulatory systems we,mean that (a) they 
can, adap.t to different conditions (b) they have negative 
feedback which maintains homeostasis (c) they regulate nutrient 
cycling and energy flow (d) both a and b (e) both b and c. 
K 12. Grass-deer-wolves is an example of a (a) detritus food chain 
(b) parasitic food chain (c) grazing food chain (d) none of 
the above. 
K 13. The affect that a living organism has on the non-living in the 
environment is called a (an) (a) action (b) reaction (c) co-
action (d) reverse action. 
K 14. The reason for there being fewer consumers higher in the food 
chain is (a) because they can't stand the altitude (b) because 
of the second law of thermodynamics (c) the first law of 
thermodynamics (d) none of the above. 
K 15. Green plants, soil, deer, and fungi are examples of (a) the 
function of the ecosystem (b) nutrient cycling (c) energy flow 
(d) the structure of the ecosystem. 
K 16. The action of nitrogen fixing bacteria and denitrifying bacteria 
is a good example of (a) positive feedback (b) negative feed-
back (c) energy flow (d) none of the above. 
K 17. A natural unit in which the biotic and abiotic components 
interact to produce an exchange of materials is called (a) 
negative feedback (b) homeostasis (c) ecosystem (d) nutrient 
cycling. 
K 18. The regulation of body temperature in an organism is an exq.mple 
of (a) action (b) coaction (c) homeostasis (d) reaction. 
K 19. Which of the following habitats would exhibit the lease amount 
of temperature variation (a) 6" above the soil (b) at the 
surface of the soil (c) 6" below the soil (d) a shallow pond. 
20. The movement of organic materials through the components of 
the ecosystem is known as (a) a coation (b) energy flow 




21. The biomass or amount of biotic. material present in an ecosystem 
.at. a.given time is the (a) primary production (b) standing crop 
(c) net production (d) respiration. 
22,,.. Which of the following would be most susceptable t.o limiting 
environmental conditions (a) a cow (b) a frog embryo (c) an 
adult frog (d) a calf. 
23. Any mechanism that assists in maintaining the steady state of 
an ecosystem is known as (a) positive feedback (b) negative 
feedback (c) energy flow (d) trophic feedback. 
24. The reservoir in the carbon cycle is (a) coal and oil (b) 
volcanoes (c) atmospheric co2 (d) co2 of photosynthesis. 
K 25. Oxygen is more likely to be a limiting condition in which of 
the foUowing habitats (a) a pond (b) a stream (c) a wheat 
field (d) a forest. 
MATCFIING: 
(a) producers (b) primary consumer (c) decomposer 
(d) secondary consumer (e) abiotic factors. 
K 26. The green plants make up this component of the ecosystem. 
K 27. The herbivores make up this component of the ecosystem. 
28. Wolves would be placed in this compartment of the ecosystem. 
29. This group of organisms are usually fewer in number than the 
other components of the ecosystem. 
30. This group of organisms ends most food chains. 
K 31. The·amount of rainfall affects the growth rate of some plants. 
What is the rain? 
MATCHING: 
(a) action (b) coaction (c) reaction. 
32. Plants remove water and nutrients from the soil. 
33, Deer browsing on shrubs in a meadow is an example of a (an)_~· 
34. Barnacles are not found where the ocean surf is at its peak. 
The effect of the surf on the barnacles habitat is an example 




35. A Hawk. p:reying on a rabbit is an example of a (an) 
MULTIPLE CHOICE: 
36.. In.:whi.ch o.f th.e fo1lo.w:ing areas would you expect to find 
. fewest typ_e.s of organisms (a) a meadow (b) a forest (c) a lake 
(d) a river valley (e) a plowed field. 
37. If an organism has a wide range of tolerance for temperature 
its range of tolerance for moisture is (a) u~ually wide (b) is 
usually narrow (c) may be wide or narrow regardless of the 






Algae & aquatic plants 
38. What trophic level is missing from this pyramid. (a) producers 
(b) primary consumers (c) decomposers (d) secondary consumer. 
A 39. The difference in calories between the algae and single cell 
animals (2) 20,000 (b) 45j000 (c) 10,000,000 (d) 45,000,000. 
40. These members are most likely herbivores? (a) bass (b) man 
(c) single-celled animal (d) minnows. 
41. The difference in calories between man and single cell animals 
is (a) 500,000 (b) 100,000,000 (c) 4,999j500 (d) 9j499,500. 
42. ·How much more energy could man receive if he fed on algae than 




















43. The temperature range of 15°c to 30°c is referred to as the 
(.a) .rang.e of tolerance (b) maximum limit of tolerance (c) 
preferendum (d) minimum limit of tolerance. 
C 44.. W:h.ich of the following temperature ranges would be considered 
the ran§e of tolerance (a) 15C0 to 30C0 (b) 5C0 to 35C0 
(c) lOC - 30C0 (d) oc0 - 40C0 • 
45. What temperature would exceed the maximum limits of tolerance 
(a) 2°c (b) 4o0 c (c) 2ooc (d) 4°c. 
46. The first forms of life, blue green Algae, and bacteria 
characterize this time period (a) Cenozoic (b) Mesozoic (c) 
Paleozoic (d) Pre-cambrian. 
47. The net production of a young alfalfa field is greater than 
that of a mature. alfalfa field. This is due to (a) greater 
respiration in the young field (b) lower respiration in the 
young field (c) both of the above (d) none of the above. 
48. Which of the following is usually not. a limiting factor in 
terrestrial environments (a) water (b) temperature (c) oxygen 
(d) light. 
49. Why do authorities feel that adaptation to the forest environ-
ment was important to the evolution of the modern human type? 
(a) the forest provided a habitat that kept the forerunners of 
man from interbreeding with other terrestrial forms (b) adapta-
tion to the forest increased the size of the forerunners of 
man (c) the forest allowed for adaptations that were beneficial 
to mans existence on the ground such as stereoscopic vision~ 
opposable thumb~ coordination of eyes and limbs, (d) none of 
the above. 
50. The major loss in the phosphorous cycle is (a) shallow sedi-





SCLENCE RAW SCORES 
Student 
* ** No. cc CUC 
1. 19 21 
2. 11 13 
3. 19 16 
4. 18 16 
5. 19 23 
6. 18 22 
7. 14 17 
8. 17 15 
9. 21 22 
10. 18 17 
11. 18 21 
12. 17 20 
13. 16 18 
14. 15 18 
15. 20 21 
16. 12 19 
17. 23 24 
18. 20 18 
19. 16 17 
20. 20 20 
21. 19 11 
22. 15 21 
23. 14 7 
24. 20 21 
25. 18 17 
26. 14 14 
27. 20 20 
28. 21 20 
29. 20 19 
30. 19 20 
31. 18 18 
32. 16 17 
33. 13 16 
34. 21 17 
35. 17 16 
36. 18 9 
37. 15 18 
38. 11 11 
39. 14 18 
40. 15 18 
41. 17 16 
42. 22 23 
43. 18 19 
44. 22 21 
45. 11 14 
50 
SCIENCE RAW SCORES (Cont'd) 
Student .,,_ '"k"'d~ 
No. cc CUC 
46. 18 18 
47. 18 15 
48. 15 15 
49. 17 19 
50. 16 17 
51. 21 21 
52' 17 17 
53. 13 15 
54. 17 21 
55. 16 16 
56. 14 13 
57. 15 14 
58. 16 14 
59. 22 15 
60. 16 21 
61. 21 23 
62. 9 11 
63. 15 18 
64. 18 22 
65. 17 20 
66. 20 19 
67. 20 21 
68. 20 22 
69. 21 21 
70. 18 22 
71. 21 21 
72.. 22 22 
73. 22 19 
74. 21 19 
75. 18 18 
76. 23 21 
77. 21 21 
78. 19 19 
79. 20 25 
80. 15 15 
81. 13 19 
82. 20 15 
83. 21 18 
84. 13 16 
85. 21 20 
86. 16 17 
87. 20 19 
88. 21 18 
89. 20 17 
90. 20 21 
51 
SCIENCE RAW SCORES (Cont'd) 
Student 
~'( *-,'( 
No. cc CUC 
91. 14 21 
' 92. 20 21 
93. 16 14 
94. 21 19 
95. 20 23 
96. 17 21 
97. 19 21 
98. 19 21 
99. 17 17 
100. 22 17 
101, 19 19 
102. 23 23 
103. 15 21 
104. 22 21 
105. 15 20 
106. 17 21 
107. 16 19 
108. 22 22 
109. 20 21 
110. 21 20 
111. 22 21 
li2. 21 22 
113. 22 20 
114. 21 21 
115, 23 20 
116. 20 21 
117. 21 21 
118. 17 18 
119. 19 23 
120. 18 19 
121. 14 14 
122. 17 20 
123. 20 21 
124. 19 19 
125. 17 20 
126. 19 21 
127. 20 18 
128. 16 17 
129. 11 10 
130. 19 18 
131. 22 21 
132. 22 24 
133 ! 14 16 
134. 20 21 
135. 12 11 
52 
SCIENCE RAW SCORES (Cont'd) 
Student 
* *'~ No. cc CUC 
136. 20: 20 
137. 17 17 
138. 17 12 
139. 22 21 
140. 24 25 
141. 23 23 
142. 19 21 
143. 22 24 
144. 21 21 
gs. . 20 22 
146. 21 20 
14 7. 19 21 
148. 21 22 
149. 19 24 
150. 15 17 
151, 23 22 
152, 22 21 
153. 14 15 
154. 21 22 
155. 17 20 
156. 21 18 
157. 20 19 
158. 18 19 
159. 22 24 
160. 20 19 
161. 23 21 
162. 20 17 
163. 23 23 
164. 18 18 
165. 18 18 
166. 24 23 
167. 14 16 
168. 23 20 
169. 25 24 
170. 17 10 
171. . 24 22 
. 172' . 23 21 
173. 19 19 
174. 20 20 
175 18 18 
176. 7 6 
177, 18 22 
178. 24 23 
179, . 22 17 
. 180. 23 21 
181. 19 21 
53 
SCIENCE RAW SCORES (Cont'd) 
Student 
~~ "/(';'( 
No. cc cue 
182. 20 23 
183. 8 8 
184. 20 19 
185. 19 14 
186. 20 21 
187. 17 15 
188. 20 20 
189. 23 22 
190. 19 19 
191. 21 21 
192. 20 20 
193, 20 21 
194. 17 20 
195. 19 18 
196. 14 14 
197. 16 16 
198. 17 20 
199. . 24 23 
200. 22 24 
201. 20 21 
202. 14 15 
203. 22 24 
204. 24 20 
205. 17 18 
206. 14 14 
207. 11 12 
208. 24 19 
209. 21 15 
210. 21 21 
211. 10 18 
2l2. 24 24 
213. 17 22 
214. 23 22 
215, 21 21 
216. 19 19 
217. 19 22 
218. 22 21 
219. 18 18 
220. 19 22 
221. 21 17 
222. 22 21 
223. 25 22 
224. 17 19 
225. 19 18 
226. 22 21 
227. 22 19 
54 
SCIENCE RAW SCORES (Cont'd) 
Student 
* ** No, cc CUC 
228. 23 19 
229. 19 16 
230. 20 17 
231. 21 17 
232. 20 19 
233. 22 22 
234 .. 12 13 
235. 17 18 
236. 19 20 
237. 24 20 
238. 16 14 
239. 12 12 
240. 12 10 
241. 19 19 
242. . 23 22 
243. 23 22 
244. 22 19 
245. 14 11 
246. 22 20 
247. 16 22 
248. 23 22 
249. 17 18 
250. 22 21 
251, 23 22 
252. 19 17 
253. 23 21 
254. 12 8 
255. 21 18 
256. 23 23 
257. 19 21 
258. 17 16 
259. 14 11 
260, 19 17 
. 261. 19 19 
262. 18 20 
263. 16 14 
264. 16 17 
265. 14 12 
266. 19 17 
267. 16 21 
268. 21 23 
269. 21 16 
270. 15 17 
271, 22 20 
272. 13 13 
55 
SCIENCE RAW SCORES (Cont'd) 
Student 
* *''c No. cc CUC 
273. . 21 20 
. 274. 25 23 
275. 18 18 
276. 16 23 
277. 20 22 
278. 17 16 
279. 15 14 
280. 23 22 
281. 17 23 
282. 19 16 
283. 17 17 
284. 22 19 
285. 8 5 
286. 19 23 
287. 23 21 
288. 20 20 
289. 15 15 
290. 17 18 
291. 19 14 
292. 19 17 
293. 17 21 
294. 13 18 
295 .. 15 8 
296. 19 18 
297. 20 18 
298. 11 19 
299. 20 19 
300. 20 18 
301. 22 20 
302. 21 21 
303. 21 22 
,·* .. 
·:porrect Ct,iE!d ** ..... 
Correct Uncued 
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MATH RAW S.CORES 
Student 
* ~·("/( ·.NQ. cc CUC 
1. 12 5 
2, 8 2 
3. 14 9 
4. 13 9 
5. 11 9 
6. 15 9 
7. 12 8 
8. 12 8 
9. 12 8 
10. 6 8 
11. 13 7 
12. 15 6 
13. 9 7 
14. 15 7 
15. 16 6 
16, 14 6 
17. 16 9 
:LB. 9 7 
19. 15 8 
20. 7 5 
21. 13 5 
22. 9 7 
23. 11 7 
24. 14 6 
25. 10 9 
26. 10 8 
27. 12 9 
28. 14 8 
29. 11 3 
30. 14 8 
31. 14 8 
32. 13 7 
33. 13 7 
34. 9 5 
35. 9 5 
36. 8 2 
37. 8 2 
38. 10 4 
39. 10 7 
40. 10 6 
41. 12 7 
42. 12 4 
43. 12 3 
44. 12 3 
45. 14 6 
51 
MATH RAW SCORES. (Cont'd) 
Student 
* ** No. cc cue 
46. 10 6 
47. 14 7 
48. 13 7 
49, 12 6 
so. 12 6 
51. 11 9 
52. 7 6 
53. 10 6 
54. 14 7 
55. 14 5 
56. 14 4 
57. 14 5 
58. 8 9 
59. 11 6 
60. 12 4 
61, 13 6 
62, 13 6 
63. 7 3 
·:.'* 
*'*~orrect Cued 
· Correct Uncued 
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